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(57) Abstract: 



PURPOSE: A MOS transistor having a tungsten silicide 
sing-layered gate structure and a fabrication method 
thereof are provided to form a low resistance gate 
structure by simplifying a manufacturing process. 
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CONSTITUTION: A gate oxide layer(12) is formed on a 
semiconductor substrateO 1). A tungsten silicide layer 
(14) is formed on the gate oxide layer(12). A rapid 
thermal treatment for the tungsten silicide layer(14) is 
performed under a temperature of 700 to 800 degrees 
centigrade of a vacuum atmosphere during 2 to 5 
minutes in order to lower a resistance of the tungsten 
silicide layer(14). An oxide layer is formed on. the 
tungsten silicide layer(14). A gate electrode pattern is 
formed by patterning the oxide layer, the tungsten 
silicide layer(14), and the gate oxide layer(12). A source 
region and a drain region(16) are formed by implanting 
dopant ions on the semiconductor substrateO 1) under 
the gate electrode pattern. 
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(74) EH^|°! Q\JAsl 

mt£ L i 

(54) g^gl ^ a|Af0 | H B e ^ |0 | M ?£g g >fe S± MgjX | ^Elg| fl |£» B 

a sss }ioi^ #»°t 91011 ujs gaiAtoiEB g^e * soot: oisjsi neoiiAi rtp a 

«£I8K)| BIS Til 01^ 6h^o|o| S4:a&01l 2J5H XII£gSS B£»&jtt MAI CHI H 739 

2J B# D\\0\m ^gS 4^ 52^ M0S M^XI^EH * 3 SI J9£»B0|| 330ICL 

a wee fflsa ^iea. 6Pi »£» 3ie #oii ggs tiois 4^1 3101^ asm «on & 

a o| g^gj *jb.|A>0IE^ES 01 ^CH Si S^jU, «2| 3)1 01 ^ 6F¥°J TilOlM 2^ gf^OII 

feoi gr^ey a a Aloises xis»» askm g^ei AiaiAtoiEots £g b^pis 700 mxi 

8001C2J g£2?|0||Ai ^ 3^Z) S^xH2J(RTA)^ 0l¥Oi£!CK 

.£? 

mos san^a. g^ei *j&ia>oie, am jdois a^s. a»a 

£ 1S >il0|^ i^fe MOS ^£HXI^Ei2J MOI^fe BSE, 

£ 2fe S HT90II CUe BS >]|0| e zp^g g* fe MOS M 2! XI ^ Ei 21 =?^M SOJ^fe 
E 3a LHXI E 3efe & (28 011 D}E B§ ^I0|M ^51 MOS ^XI^Ei°J XIISSBa flS8}3| 9\ 

E 5a K E 5b ^ g^Et! i.£|AK>IE «^2| aflfcl SSI g£E 3* BS TEM AlH . 
E 5c U E 5cfe ^dlMOlE afejSI axH£l §S£ S BS TEM A|-£! , 

e 6e <mxiz\ n^m ^ xi^m m& m& zibuh. 

E 7a^ FNT ^^JAI ^^Ej^ 2 6f 5^o^ ^^2^51 3^¥Ei £SJ S6^E2| ^ 

* E£2J ^fi¥^0il EH B * 
11 ; Si 12 ; TIIOI^ ^aat 
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14 ; WSi2 15 ; a« 
16 ; Haiei 18 ; AIHI0IA1 



Mtg°J m*t 



at so/ ^mtz lift si j mot°i mean^ 

^ , MOS M^XlAEiHI }I0IMM ^lOlM ^^Q| °|Oil b r £ g^&i *Jd| A^OIEM S*fB ^ 800 °C Ol 

o\°\ X-i^OllAi 2g RTP g^ai mO| oigh ^| 0 |E ^»Q|o| £j£lH>0|| 2J oH Xil£S§M 

B^sH^n- eAioii xi xi»°i e# ^ioim ^§ ^ mos m^xiaeh*] xii^goii 2 

OICK 

£]- £ HI ±X\9\ mi\S\0\ D\\0\^. &^°\ £^01 0.25DI-01 3^ (/^i) 4^°^ ^(»§0|| [ftdj- 

Hj M£§0| Mdl ^d|^(poly-Si)°M OI¥CH£! IHIOIM S^g 04 &i ^ Oil Ai A^g£J U 

EfLHH &Cf. 

^6i, 2^011 mm xim°\ zimo\ ^ <i °j 2^01 xi^soi, p-mos m^xi^qsj 3^ m 

threshold vol t age) M 9\3\0\ OHM§ M^m t^oHOj: 6f°S AM xHy (short channel) 

5HX|fe ^x-iisoi 

01 £H & ^XIISMM ^o^l flSKM dlXI&OI ^2 ^d|^°| ee}2ii(midgap)0i| oHS6^ iJS4*(work 
function)^ Ahg^OI ^ilOlM l^sfSj^ &=?Dl OIEH ej- SUOil 

/d sjeoii^ m^moi s^s sai ^di^ cn^oii lh^£ ^di^oinsf gdi ^dieoi oie 

b[ MdlMOIH JIOI M ^£^Ai yai MgElH 

^81, E| Efs MdlMOlE =?^9\ D\\0\^ 0H¥ X]%^m 2# 4^ ^ 0 |e aFojOil/H 

2| Xlim 10U :»I0|M 2^*1 B»M ^SJ 4- 2i^H^ 1G DRAM HI- AX^Oil °-d|6MI 

£J\2} &0| eBHHJ 3S*1g £}£xll CHISEI Sxl Oil 3^e> y££ll SM . ^ MOS ±X^2| >i|0|M 9 

£b Tiioie #as»- ^oii mz\ uvi&m ^sai?j ^ xme mom 3^^(co), eiei 

h(TI) ^&|A^0|^(si I icide)M S§A|3|^ Ol^OiXI 21 Cf. 

£ 1£ gSHHj ^|0|M ?5I Sxl, ^ MOS M 91 XI A El HI SOl^b BSES 

Ai, ^1^21 MOS egHxi^Ei AXh^l }|0|M ^P5b ^die PI&KSi subst rate)( 1 ) ?|0|| *>^2\ D\\Q\^ & 

m^(2)m msm m, poiy-si^io) ?ioii g^ei ^di Mo\^(4)m ^§2§ e^g^ m^imoie ^£oi 

Cf. £ 1 CHI AH ^IH^m 5i= A2A(Source) S^. 6g EEliej (Drain) S^M ^rS-ltlCf. 

Oiai^ gsjjoj sy^oiE ^I0|M ^^OIIAIfe ^ol poly-Si^(3)2| e^SSOl Hfimoi, poly-Si 
^(3)5J X) Ximm ^^1 ^6K)1 poly-Si^(3)0il CH& M^g^j S^lfS 

SxHE.1 g§I §2^ 

MdlA^OI^ >]|0|M 3tS= &^Z\\ ±X\^ Q™^J\ g^OII df£| ^ di A^0[E(Mdl 

A^0|H)-Mdl ^die ^£011 ^101^ gg(gate po I y-dep I et i on) Oil WtB =?m Xi6L CHM Mdl 
^dlE(double poly-Si ) SSOilAi p+ Mdl ^dl^ ^|0IM ^SAI ^^6^ §4: (B, boron) 2J 
^^(diffuslon) ^ >i!0|M Xi^£J g^^Sj- ^Xjl^l- >iE£|H SiD. 

feO| ^XiiSM JWttBlDl 9\m Mdl ^dlg ^ilOlM ^1^^ CHx-IIW ^I^M Mdl^die-XiCHLIgfpoly-Sh- 
x Ge x ) >II0|M §J EIEI^ ^^°|(TiN)2J £4^ Dil^ ^ilOlM MOI ^^£|Oi %0 . 

2iXi £J\ poly-Si i- x Ge x M ^ilOlM^ OlgSPI ^I0|M SX1I M oH^^ 4=^ XI 

3^1 ^^X1M 4^ SID. 

&a ^4^ Dil^ ^lOIMei gr^i^ ^>0| poly-Si >ilO|^oj ^ISMM d\\mm ^ $12U, gf^ Si0 2 >ilO| 
e ^^Q| o|o|| go g^^oi ^CHXIfe ^ Xil S ^ i^(F, fluorine) ^^Oil 2\oW <^sf^0| mm 

^4^ ^dl AhO|H(WSi 2 , tungsten silicide) ^ilOlM ±x\£z poly-SI >ilO|MMCf XIS ^Si 

^4^ Dil^^ilOIMSa CH #B s^i i^feCf. SE& MEIMOIH SSSCf g§0| 

oHXiffl , PI^SI MdlArOIH^j Ah ¥ o| g§0i|Ai A^SOi ffH^OII g^l X^XII^^ UIIH^ y dl ^dj& 

ssoih^ Bsai a^eiejsi ^goii ^di ma. 

^l^2J MdlAfOI^ ^^OilAi ^¥^£1 i^i ^dlAFOIS 9H^M ¥|6H ^dl A r 0|H gSf S ^xH 

di oil s^p^h oi oi ^di .^aasan. lpcvd 9^22 ±^ ^di ai-oihm ^ioim^ s 
£§i asa axk)ii cue ?x?xa. 

3 SHU, 2^ Oil AH M§S! ieo|(SI0 2 )E 650-1800A^ 0H¥ ^^iS2, MOS M a XI A E| 2| 

TiioiMoii ^eoi ^sfQtoii am ^ ^ ^§fsi a^ ^p^oiiAi mxiz\m 

tt CCH WSi 2 -Si0 2 ^I^SJ e*K>il BS HI&SUI- &£Ch 

EfS ^sf^lM i^fe ^£X1I ±X[9\ XISM ^^l ¥ioii 3^2J H xHdl (anneal ing)M 
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Al, g^ej *JaiA r OI2£| ^ §§il(grain) £§2^ eJSrOj WSi 2 /Si0 2 %\&9\ 

3im?\( roughness )3r S3I-8H2. 3 13 :£XPr ^tfEJfef ^HISOI SJLQ . CH^OI, sub 0.1um 018121 £ 
HS^ ^2*ll Oil £dl 4: If 2] JUi^SOUAlb ^ XH dl ^ oigh g^goj XH^SM z\±2}5\D\ ¥ioH 800 1: 
0|o r 2| Xi&OilAi mn^l 8rtr XiS tH 5! (low-thermal budget)2| H^Ail^ JW^M M £11 ehCh 



Q> Bl Ai e 01 SIS #dH3|^2] ^XIISM ^°!6 r 01 9J#£ 32M, 3 ^S|8 RTP XI S ^xHdlOII 

°j5H essi ^aiAfoiH 31 oi^ ^2es ^smoi sissss e^asa- saioii xh xhs2| :hioi 

M 751 4> 21^ MOS ^gHXI^Ejoj ^li^Si EiSShb C3I 2iCf . 

S SS2| Cfg Sub 0.1um OI8 r 2j 3§*< ^X r Al DH Oil §£& X-tS m 51 ( low-thermal budget) 5 

21 ei^Ste MOS 4:X r 2] Oi xHI 3HIOIMM Argl ^ Zlti M0S M2iXI^Ej2| 3II0IM 3 = IS^Si XII 
SS^GI SUCK 



gas^i flSKM. » sse ffiEa #21 beai 3ie goii jioim 

o*j». 311 01 M tfSW ?|0|| Bij2J g^iy *j£|Af0|2^2S 0|^CH£! JilOlM B^lb. &3| 3II0IM 

ttm^ v 6^21 :hioim g^oii ti£!@ s = aie! §^2^ ^jhs 8 r fe e 

S ^lOIMM 2>: MgHXI^EIM SIBBQ. 

#3I» 2± M2!XI^E1S Xll£8r^ gfBS »£SI 31 & 311 01 e ^sfQJM ISSrb B3II». &3| 

:hioim aoii g^&i ^di A r oi2^e isaffe e:^, &3i g^ei ^sjmoih^si xis&s y 

?0| ?i6r0i g^gj ^aiAhOIH^ie £!S ^3|£ 700 LHX| 8001C2] B2g^01IAH 2 LH XI 5^ZI g^S 
xHej(RTA)6^ Er3il2K &3| g^ei ^a|A r 0|^°| ?|0il <^sf^M g&orfe B3I2K &3| fc*»at. 

aejMoiHQt iy ^iioim <^sr^e imeymoi ^ioim hh^m sss^ E^i£f. ^>oi ^101^ 3^ 
nH@ 6f¥^i ^aie :?ieoii i^n ois^^ja^oj 4:^^ ^ ^ai&i s^e sas^ &^ji^ ^^sib 

^ SS2| Cm ^S0|| D>s @t g 2^ M^XI^EjSJ >il 01 ^ S^^aOII 2iOiAi , 

J\B ^Oil ^101^ ^sf^M §^6h^ B^I2|, fe^l ^ilOlM qOil g^ei ^d|AfO|H°IM g^Sfb 

B^lia, ^Ol g^gl ^£|AhO|HSt2] XHS^M ^^^1 ?loF01 g^§| ^dlA^IE^M 700 UIXI 800 
££S?l01IAi 3^^xHE4(RTA)m^ ^dlAfOIH^ CHI <^lf^§ iSSfb B^|2[, 

Ah^j Aii|Q| ( Aj BjM0 |E^ iy }ioi^ nHeymoi ^ioim 2^ ehui g^s^ b^i^ 

^Ol g^gxHdl^ agOllAi 2 UXI 5^21 ^'A|6h01 , £J\ ^dlMOIE^B JieSE 350 "C , gs[ 

0.7Torr, n ArM^^OI 2(SiH 4 /WF 6 )£J J\± aUHIMOl 55^1 X|^ »fl,OI6f 

§^SS(LPCV0)0|l 2|oH 800 UXI 1500 A §££jfe 30I b^^!5fCf . 

u^aoi e ^soii/Hfe mos ^^ixi^e]°i ^iioimm ihioi^ ^a&r ?ioii ^JdiMoi2 
m e^s ^ 8oo °c oi8^2j xhs rtp sxheioii °|6H m4:(f)^ eie ^101 ^ ^a^sj mmm 

§}8[0\ gSHoj MEjAhOlE 7 5 Oil AH poly-Si qj ^gJS§§ 731 ah 32 poly-Si CH 

TflOlM ^^i 4* 2^1 a SICi. 

(^AIOII) 

0|6K)il #31 » S gSi »BS|fi ^A|0||3h 2AI9 g^ESi CH^ # All 8^1 fliaeQ. 

£2feg d>^ &§ 71101 ^ zp^g MOS ^XI^EiHI SOi^^ 2 

3a UIXI 2 3efe ^OjM MOS ^^XI^Ei^ SISSSM SSSPI S§ BS20I 

a. 

2 2M S25fa , g CJE MOS M^jXI^E)^ *J£J^ 3|&(11) CHI 3H0IM a_^qj( 12 )s g gK)j 

g^&i ^dlM0|2(WSi 2 )9|2^ Ol^Oi^l J\\0\^(U)J[ ™m ^101^(14) ^/^ 6^21 ^dl^ 
31^(11)011 4:2^ 29121 3^(15,16)01 S^S SJfcCI-. 

01 BH& &#2| 3II0IM MOS ^^XI^Ej^ ^X^ ^^oh o^q^ ^p^^l- =8| B^SfEl 
Oi ^II^SSS mj3|^2^ Ef^Ali 4^ 751 ^3 SO. 

b^^OI ^ ^921 ^|0|M ?5I 3>fe MOS M^XI^&I^ WSi 2 2| ^2§1 1§U S§2 

5 WSi 2 /Si0 2 711 e3F6K)l 5XfS] S3|^ ^^0| ^sf£|^ 31 ^Xl^2^ §5^1 ^dlM 
012^1 800*0 01 or 2| XHS RTP ^X4£|0II 2]oH ^ 919XQ . 

D. Ml* B ^S^l ^dlArOI2Q|2^ Ol^OiS! 3ilO|M(14)fe eeiiHJ Mdl ^£l^ 7j|0|M2f dim 

6 CH blXH&OI &!= 70% »6faH3. SE& »£l ^dl^ ^XrOilAI UEIU^ 3il 01 M Si »«SHI 

01 81 Oil 2 3a LHXI 2 3eS ^r3S r 01 S ^§011 CTJ-S B§£| ^|0I^ MOS M^jXI^E^ XII ^ 

PJXi, 2 3a£f ^01 P 2^ Si ^1 Eh( 1 1 ) Oil ^2 6i^^(11a)e g^&OII 2J oH ^Xr^dl2r 

m §2j^ck 

OlOiAi 2 3b2f aoi Si 3IB(11)2| S^S^OII ^ StiKRTP: Rapid Thermal Processor)M 01 S 
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o\0\ 28°) tt±(0 2 ) m9\D\0\\M H\0\= il2t°42£ OlgH gjg *JdlE #SfSMSi0 2 )(12a)g g§B 

CI. Ol 3? RTP Oil £|B fch»o* SJOjj Dfi H^Sf #»s*S| 3g£ 3Hs8m. <^sf^(12a)2J g§52j 
S 850TC/0 2 /80£S. 438 #Sst(Si0 2) ^Mt: 140 A OICK £>&QHl2a)S| geJB g£, 

^^(N 2 ) Oil AH 6022* gxHEJ(POA)S ^SSrSCh 

3^ £ 3c 21 SI-OI ^aoKl2a)2| 2 2 Oil g^gj *j B| AhOI H(WSi 2 )^( 14a)8 £SAIZ!0. WSi 2 °J S§§ 

^oH A^g@ A|^i±JB (cold-wall) »4»2| X^& »ttPI4f §*KLPCVD: Low Pressure Chemical 
Vapor Deposition) AI^UOICK 

OIOIAI. 4!£IAhO|£(WSi 2 )sf(14a)0ll CHS gxH^IM 700 - 800 TC Oil Ai RTA(Rapid Thermal 

Anneal ing)/2-5^/£!§ S CHI AH 4IAIBCK 6PI SxHSI AIS8 2^ OlorE! teH. 5^ 0| 

^ei wsi 2 /sio 2 aiesi :HiPi:n mimw ±it°\ zum m&o\ mmsi^ ^mji 2^ 

LHXI 0|LH£ ^§£1^ 2101 y^SfCf. 

OlOiAi, g^&J tfeiAhO|H(WSi 2 )SKl4a)S| &¥0il PECVD 0 J3 2§ ^sl°t(16)M S«t8Kn 2 ^ Oil S Oil S| 

b mmyoii °ioH £ 3dou £Ai8 wsfae aiois aaso. 

3° £ 3e2l &0| ^HIOI A| ( 18)> OISB ^XIB CHI fJ}2| 2Xr3[2J 01 21 SKA LDD ^£ 
o, QJ cgi^j g«( 1516 )g g^Bre. £ BBSI MOS ^ 2! XI ^Ei }|- 

01 ohOII feMB MOS MaXI^E)S| JIOIM SSSfe ^^l^oj ^3} 01 Oil CHB 5SAfo^l 
flSfOI AiAIOIIB SUSKM flBBO. 

oimsi MassoiiAife ±xts\ m%o\ mxiz\ 52011 t&af chs^i ^sf^ x\m ees^i w*\o\ §211 

e^oii aiahoife 4^xim ihbskm ^ssun oi on ^sma £ 4 lhxi £ e 

7b0il £A|6 r £Q. 

&3IB £ 3c0il AH LPCVDOil SIB WSi 2 gsfAl }|eg£fe 35013. HB2I 0.7 Torr, l^E! q 

A r M£^0|£(WF 6 )S| 2sccm£^ H§A|3|H fl| A^M^Bf 01 £(SiH 4 /WF 6 ) 3r^2] &B HI 

B(G/R: gas ratio)M 25-70WJI ££fA|3|D1 WSi 2 M 800-1500A ^flj^ 5«TAiaa. 

3^ ^£|A^I£e|(14a)S| XISB i£*3| ?i 6H ^BS( furnace) SE^ RTPS OlgoFOj 28 gx-j 

as *asa. sx-ibi 228 s^isi a ia 901 ksd lhxi n(sii)oii chskm ^assi 3 

^ N 2 S?PI0||/d 2^| 8£0ilAH 30M2 ^offfl, RTP2I N 2 EEt= ^!S^?I^IOilAi ^Ol Cf^ 

S£0ilAi 1-3^2 *8§f2 ^2f2| S^Oil Ul Xi »(Resist ivi ty)§ ^§6F01 S 1 0il 3IMS*aCh SEB 
12(S12) UXI 16(S16)0il C«Sh01fe ^xHdl dlXISS ^§6KM S 1011 3IM8*aCh 



^ /y 





SOI 


G/R 


^xHdl 
Al ?tfMin) 




axH£i 

8£(TC) 


bins 

( u Q • cm) 






RTP 


40 




H? 


1000 


75 


HI 2 Oil 1 




RTP 


55 






700 


620 


HI H Oil 2 


^S3(S3) 


RTP 


55 




n? 


850 


sao 


una oil 3 


^S4(S4) 


RTP 


55 




Nr 


1000 


80 


HI H 0114 


^S5(S5) 


RTP 


70 




N. 


1000 


35 


Hiinoiis 


^S6(S6) 


RTP 


55 


3 


£!§ 


740 


450 


41 Al Oil 1 


^M7(S7) 


RTP 


55 


3 


2§ 


780 


150 


S&S 
41 Al 0112 






55 


30 


N ? 


930 


170 


HI 20119 


^«9(S9) 




70 


30 




900 


150 


HI 20117 


««siorsio) 




70 


30 


N, 


980 


60 


HI 20118 






70 


30 




1100 


35 


UI20II9 


«#12(S12) 


T 


40 








950 


HI201I10 


^■13(513) 


CD 

~r 


55 








1000 


HI2M11 


«#14(S14) 


C3 
T- 


70 








1150 


HI20IM2 


^S15(S15) 


CD 
1" 


55 








1000 


HI201I13 


a»16(S16) 




70 








800 


HI20II14 



&j\m ^xi^i^oii uixiers ^§b m^m nenn^ ueilh^ £21 901 ^cH^ia. 

^ ^AIOII 2 Oil dfe ^M(S7)0il CHSI-OJb: ^Xidl^Sj SSI B@S| TEM Af^i 5|CH 2>2f £ 5c 

§,! £ 5d0il £Aima2, 01 HI26PI ¥i5r04 flflB] SSj dlQOjl 13S| ^M(S15)0il CHB Be 
21 TEM AfJJI 5>CH 2f2j £ 5a g £ 5b0il £A|8haD. 
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E 4 LHXI E 5dM S§i CDi S ^AIOIIOII H}g 6 91 721 9^ tiling US ^13} 

§y E 5d2] 3S»(uniform) BS TEM ^UfM M OH , 3 SB SxHdl 700-800TC Oil /H RTA(Rapld 
Thermal Anneal ing)/3^/aS ^xH£l 522^ UHttCL 

Ul IL Oil 21 1, 3 LHXI £HM 5, 8 LH XI 11 HI aoi 800 1: ^8 

S£(85o°c — 1000 1; )q\\m mx^^\m o\tz s?, use ^omxie wsi 2 2j ieb ish a§2g 

WSiz/SiOz 3IS2j 3JB3PI- g^SFOI ^Xh2J a3|» ^£01 Ssf£]fe SflPI- 

7(S7)CHI AH m^B ^aiA^OIH^I £££ ^f^dl^OI RBS(Rutherford Back Scattering) 

a 3. ^r^blS(G/R)=55CHIAi Sfi2| § xH £1 a SI /W=2.490l H2 , RTP/780TC/3^/a § SxHBJ * 

Si/W=2.35^ Si 3[Cf2j§ SOI^aCK 01 a aoi g^H! «£|AtOIEBKl4a)S| ££0| Si Hfpoj 3^ ^ 

21 2§oiu ss^iaoi e*se ^eh&j si sioieo. 

□ A| £ 4S 8IQ»e ^dl Al-Ol E2| 3^ dIB SI ^xidl £2(^X-id| §xl, 8E)0|| [TJg blXl 

» ^sfOllAi ^xHdia2J blXISS UI3S SE^r 0|A|ia§8 )[S2^ 6! oH ^ 1000 u Q - cm 0|Cf. S gj- 

S ^A|0||2f SOI S!3&TEH0IIAI RTPM OlgdrOI 3^Z1 780 "C §xH£|S ^M(S7)^¥£^ 33& X1&2I 3 

£ 421- SOI <y*il^ agOllAi 3^? SxH£| B AIH2I H»S 3*SS( furnace) Oil Al CH SE. 

Aia a Mas ^i2f ^Aieia. 01^ gausi Mai^E.1^ ^loi^a- u\Mm an xieratoi ^ 70% a^a 

E 5a LHXI E 5d£r ^d|A r 0|E BWS| gxHdiaa ^(RTP/780lC/3^/a S)2J §3 §J TEM 

MSM UEftH 30m. BxHBia S|S|oj ^g^i^ £ 5b 21- SOI 01 All ^§(f ine grain)^£S 91^ 

5£§ a» mmM&°^ JMmzi&Q. asai * awsi as 1 ?^ e 5d2i aoi xh x-is 

MM8MI 33& 1§1 g^rM SOI^Df . 

CH^ ifiB 2£ BS TEM AJH(E 5d)8 HoH ^xHdl^ WSi 2 /Si0 2 , Si0 2 /Si 3IIHSI SS8m 

= ai 4= sick oiae 39 § §±21 ^.^^2^ it^2s sua. 

wsi 2 /sio 2 s^iieoiiAi ^»ofa aaue &&ai=: 51 uayia. 

Hf^AI E 4 ffi E 52J 1211 MWM CDi e^l^o^ y§g g^&i ^dlAhOlE ^^(14a)§ gf^ ^» 
^(12a) ^Oil e^OI B^, ^8 eEOIIAiHi 2^ RTP ^xidlS SoH Xi XiSSj ^^1" 

4^ S 4^ 2^a. Oia& glib ^^ArOlE ^ilOIM^r M^DmiBE OloKdeep-submicron) 

2J MOSFETSI J\\0\^ 3^E^ B^o\ A|§§ ^ SiBM SOj^Cf. 

E 6^ §^§1 ^dlMOIEM >ilOI 3*±= MOS 3HIIHA|Ei2J ^^(^M 7)2| ^xH£l S(*)a 

^(O)(RTP/780lC/3^/aS)2| H^Hf 91 M^Ift e& ^Si M6! 20IQ. 01 ^£H2J Ba'tfdlS 

^XfOilAI UEfUfe »0|e ^Ah^ aa) sol XI ^^CF. 

^x-iai^2] i^«J|E S^(Flatband voltage)0| 9S| 0.15V2I SOie S ^ISSoF ^E 

^ SO. M5H^iE 2^ ^§2j ^oja ^xidl ? Si/W2| EE^SsfOllAi Efe ^&4^2J ^^Oil ?\21® 3 
E^ EfB@D. 

E 7a SI E 7bfe §^§1 ^£|A r 0iE ^ilOlM MOS 3HlIHA|Ei2i ^leOilAI 50nA FNT(Fowler-Nordhelm 
Tunnel) 2Xr ^SJAI ^^3^ &m 5i!2§ Elfi H^¥Ei ^EB Sd 

S6^E(Trapping Charge Oensity)S UEfU! 30IQ. 

geCH« Sa(Flatband Voltage: V fb ) §J 731 CH a ^(Control Voltage: V^) ^^01 a»£l *(D)0II SS 

ej a(B)aa 3^ii ^^a r aii ^ch^ eb poiy-si ^ioi ^ ^xf£j iaa agir eisia. s^ei 

^dlArOlE e M^(F)2J ^<^E^ fi!B ^sfS|(12)2] ^If^r SOI^Cf. 



at ssi sm 

WaaOl B ^ S CHI AH MOS M^X|^Ei2J ^|0|^M 7j|0|^ ^»BJ- 91 oil br^ ^E-l Ah 01 E 

M g^v^ ^ 800 1: 0I6F2J XiB aS RTP ^XidlOil 2J 6H M^(F)^ 21 & >ilO|M £i3^2J <Ms\m 5\± 
mo[0\ WSi 2 /Si0 2f Si0 2 /Si D\\&2\ S ^ I CHI = 9Sg ^Xl S3, SE» ^ilOlM SH^^OI W4SSJXI ®9. 

CM §2H2J poly-SI ?ilO|M SSSCf CH ^|0|M XIS ^1 4^ ^>il £|»Q. 

q^oi, b a-aoiiAi^ Jiiig§2j ^soiiAH m w mw°\ mbiafoie xn^ssoiiAi P0 1 y-s i e«f * m 

^2JS§§ SI^S 4 ^xiai 5S^^ Sub 0.1 urn 0|8*2! r^XI- AlOJOil Xi8 

low-thermal budget) 521 e-^tf 4= S ^S2| B§ }|0|^ MOS ^X r 2J Qix^l }|0I 

Ahg^ 4 SAP- . 

OI&OilAH^ B iSi ^§2J b^Sje!- ^AIOIIM Oil MM 01 EAIor^I ^Soia2U, S i§8 40|^ #J 
Al Oil Oil &§£|XI OhUorOi B ^ V S2J §<M§ SOIUXI S^iUiOilAi &6H ^SOI ^5rfe ^I^^0K)1I 

ah e^oj x ,A. e ^h a xi on 9\m Q&m 4§oi j\^m 5101 a. 
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g^ei 4ie.iAr0iE^ usatg ^^d\ $\o\o\ g^ei AtejAtoi=Qts 

800°C2J ^£^?jCH|Ai 2 LHII 5«B xH £1 (RTA)SJfe B3I2K 

&^l A r 0|E^ 9|0i| <^Q|g iig5rb B3I2K 



700 LH XI 



a. 

&3| }|0IM 2^ EH© 8 r ¥2| ^|e01l izil OIS^SISK)! ^ ^312] 

h± ^^xi^&i2j ^ioim aggteoii %lo\m , 

BESI 31 B fit OH ^SOTB agSKs B3H». 

g^n! «eiAK>i = af2i xts&g ^^d\ ?moi g^ei aaiAi-oiEsm 700 lhxi soo B c °j 

Oil AH 3^SX|£|(RTA)6fe B3l£r, 

#21 g^ei aaiAFoiHoi 9ioii as site bji». 

£>oi ^ao*. 6! a afoie^ at aiois #»°fg nn©ymoi d\\o\ = 2^ meg saab bjis 
^ssite 6 r te ^11^921 ^ioim 3^ is&a. 

s^a 4 

fll3»MI &OUH, S^gx-|£lte ZlgOUM 2 LHII 5»B *5A|o r te 3ig ^S2^ 6 r te S± e^xi± 

E{2J }||0|S 2^ gS3^. 

5 

XH3S0II 9iO\M. &D\ UEi AK)|ES|g 3IBSSE 350 TC , S^O^l 0.7Torr, yB/S^B! SIMMS 

yO|E(SiH 4 /WF 6 )2J D\± ^§[UieO| 552J 7H& S«f»H (LPCVO)OII 2]SH 800 LHXI 1500A 




"Source 



7 



silicide(WSi 2 r 

2 



CoSi 2 ,TiSiJ 



poly-Si 

Si02 

Drain 



Si substrate 



•1 
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Z&2 



15 




WSi 



•14 



SiO 



Source "7 



Drain 



Si substrate 



-12 



16 



-11 



&3a 




-11 
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sMg^ 0-0364524 
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» 

gssgj! 0-0364524 

Z&3e 



14 
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^§11 0-0364524 



1200 



1000 

'e 

? 800 
400 



200 



S14 



SI 3, SB 




• SiH4/WF6=40. RTA 1min 
■ SiH4AVF6=55, RTA 1min 
ASiH4/WF6=70, RTA 1min 

♦ SiH4/WF6=55, RTA 3min in vacuum 
X SiH4/WF6=55, furnace 30min 

A SiH4/WF6=70, furnace 30min(Saraswat et al.) 




■dep. 600 800 1000 
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